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The Treatment of Pulmonary Tuberculosis
by Collapse Methods
By B. R. CLARKE, M.D.,
from the Forster Green Hospital, Belfast
To attain the collapse of a diseased lung, wholly or partially, temporarily or
permanently, is now an accepted aim in the treatment of pulmonary tuberculosis.
The object of the treatment is twofold. By collapsing the lung, healing is
promoted by rest and the circulatory changes which collapse entails. The release
of toxins and possibly also of living tubercle bacilli into the blood and lymph-
streams is also checked, and the signs of toxaemia diminish.
Two procedures widely different in their nature and scope have been already in
common use since the beginning of the present century: artificial pneumothorax and
thoracoplasty. More recently other methods have been used with success, both as
supplementary aids to pneumothorax and thoracoplasty, and also as alternative
methods of bringing about and maintaining collapse of the lung.
The most important of these is the operation of phrenic evulsion, which was
introduced by Felix in 1921 as a substitute for phrenicotomy. Oleothorax and
gelatinothorax have also come into prominence only within the last few years,
although the former method, oleothorax, was recommended by Hippocrates for
the treatment of empyema. The cauterisation of adhesions complicating pneumo-
thorax and preventing an efficient collapse of the lung is another valuable addition
to collapse therapy. This method was first demonstrated by Jacobaeus in 1913, and is
now employed widely. In 1922 Maurer devised an improved technique for dividing
pleural adhesions, which has diminished the dangers of the operation and greatly
enlarged its scope. Several other operations have been tried in connection with
collapse therapy, such as extra-pleural pneumolysis, division of pleural adhesions
by tenotomy or by open incision through the chest-wall, and multiple intercostal
neurectomy. These latter methods have not come into general use, either on
account of their dangers and limitations, or because they have been superseded by
surer and safer means.
It is too soon to dogmatise about the possibilities or the limitations of those
methods which are of definite value, except thoracoplasty, which has well-defined
indications and limitations.
Artificial pneumothorax is used to-day on a scale undreamt of in 1914, and there
is a marked tendency to resort to this method of treatment at an early stage of the
disease.
A protean disease-and pulmonary tuberculosis is the very type of such a
disease-requires diverse methods of treatment, according to its severity and stage
of evolution.
It appears that some cases will recover without any special treatment, that a
group of cases in which the disease is pathologically early will benefit by rest and
sanocrysin, and that a large group of cases require some form of collapse therapy.
235There remains the cases, unfortunately numerous, which are beyond medical aid, on
account of the extent and character of the disease and the presence of complications.
To limit the spread of the disease in the lungs and to prevent the invasion of other
organs, especially the larynx and the intestines, is one of the principal objects of
collapse therapy.
Before considering briefly the indications for the employment of the different
methods already referred to, I wish to mention the question of the natural healing
of tuberculosis of the lungs.
It is established that most people are infected with tubercle bacilli at some time
in their lives, and scars of healed tubercular disease in the lungs and other organs
are common findings at autopsy. Again, we all know people who have contracted
tuberculosis of the lungs, coughed up tubercle bacilli, and recovered within a short
time. It seems then rational to assume that the regime of rest and hygienic
conditions commonly called sanatorium treatment will bring about the healing of
the disease, if carried out for a sufficient length of time. There is, however, abundant
evidence that sanatorium treatment in the British Isles has produced disappointing
after-results. With the exception of a few institutions, which admit only patients
who show a strong tendency to spontaneous recovery, sanatoria have more failures
than successes to record. In 1919 the Medical Research Council published a
monumental report by Dr. Bardswell on the mortality after sanatorium treatment.
This report was based on the after-histories of 1,707 patients treated at Midhurst,
a sanatorium which receives patients of the middle classes who are considered
curable. The figures are of great value, on account of the reliability of the clinical
data, the high percentage of patients traced, and the care with which the statistics
were compiled.
A few of the results may be summarised in a rough-and-ready way as follows:
T.B. Negative Cases - - 15% dead 51 years after discharge.
T.B. +- Cases - - - 21% dead 51 years after discharge.
T.B. + + Cases - - - 64% dead 5j years after discharge.
The last group, those who had tubercle bacilli in the sputum on admission and
on discharge, comprised more than fifty-seven per cent. of the total. Of 1,499
patients who had tubercle bacilli on admission, only 28 per cent. became T.B.
negative in the sanatorium.
Another significant fact is that, out of 399 advanced cases, only six were classified
as "arrested disease" on discharge from the sanatorium.
As might be expected, the results from sanatoria for working-classes are much
worse. Dr. J. R. Gillespie placed some figures before the Belfast Division of the
British Medical Association in 1928 concerning patients from County Down who
had undergone sanatorium treatment. He considered separately those patients
who had tubercle bacilli in the sputum, and showed that eighty-eight per cent. of
these were known to be dead ten years after leaving sanatorium.
Of the T.B. negative cases, thirty-three per cent. were dead ten years after
sanatorium treatment. At the same time, Dr. Gillespie found that twelve per cent.
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work ten years after treatment.
A further series of figures are available concerning 729 patients discharged from
the Forster Green Hospital during the years 1919-1924. Forty-one of these patients
were untraced, and the late results of treatment in the 688 patients traced were as
follows: At the end of the sixth year after that of discharge it was found that 78
per cent. of the T.B. positive patients were dead, and 27.5 per cent. of the T.B.
negative patients.
T.B. positive patients were considered separately with reference to the
temperature on admission to hospital.
RESULTS OF CONSERVATIVE SANATORIUM TREATMENT IN 688 PATIENTS DISCHARGED
FROM FORSTER GREEN HOSPITAL, 1919-1924. .
T.B. + Febrile Temperature
on admission (93 cases).
T.B. + Sub Febrile Temperature
on admission (174 cases).
T.B. + Normal Temperature
on admission (181 cases)
T.B. Negative on admission
(240 cases).
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I should like to take this opportunity of thanking all the tuberculosis officers and
general practitioners who assisted in this inquiry by giving information about
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condition of County Down patients.
To summarise the results, T.B. negative cases usually recover after conservative
sanatorium treatment, while T.B. positive cases show a heavy mortality, especially
if tubercle bacilli persist in the sputum after treatment. It follows that collapse
treatment is indicated chiefly in T.B. positive cases, and indeed the persistence of
T.B. in the sputum after several months of rest is one of the most important
indications.
Although pulmonary tuberculosis is not often a purely unilateral disease, it is
very common for the disease to be mainly located in one lung.
It also happens in a proportion of cases that the disease heals in one lung, while
remaining active and progressive in the other.
Collapse therapy in some form is indicated in every case, roughly unilateral,where
rest treatment, alone or combined with sanocrysin, has failed to heal the disease.
The only absolute contra-indications are cachexia, intestinal tuberculosis, and
serious intercurrent disease.
It is a mistake to collapse the lung too early, before some degree of immunity has
been established. At this stage absolute rest and sanocrysin will help to reduce the
activity of the process and limit damage to the lung-tissue.
When it is clear, either clinically or radiologically, that cavity formation has
commenced, the lung should be collapsed by artificial pneumothorax (often referred
to as A.P.T.) or, failing this, by phrenic evulsion. Even if a cavity does not
develop, collapse should be induced when the local or general condition remains
unsatisfactory after a few months of strict rest.
Some of the indications that the local condition is not healing are persistence of
tubercle bacilli, persistence of physical signs, hwmoptysis, and the appearance of
annular shadows on the X-ray film, especially if these show a fluid level.
Unsatisfactory systemic indications are a quickened pulse, increased blood sedi-
mentation rate, marked accentuation of the pulmonary second sound, and a flabby
condition of the chest muscles. The accentuation of the pulmonary second sound
in phthisis appears to be due to toxaemia, as it is absent or less marked in cases
of advanced pulmonary fibrosis. Flabbiness of the thoracic muscles is an important
indication of active trouble, and the return of the pectoral folds to the normal
contour and tone is a sign of healing.
Another important indication for collapse is tuberculosis of the larynx, as Sir St.
Clair Thompson has shown that a successful A.P.T. helps the healing of the larynx.
Collapse is, however, contra-indicated where there is marked cedema of the vocal
cords or epiglottis, so it is well to have an expert opinion on the larynx before
starting treatment.
The decision whether it is necessary to collapse the lung should be arrived at
after careful individual consideration of the patient.
Social or economic circumstances may make collapse treatment more urglent in
some instances. For example, it may be of the utmost importance to a school-
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free from tubercle bacilli as soon as possible. For those fortunate people who are
willing and able to devote several years of their lives to sanatorium treatment at
home or abroad, collapse is less urgently indicated. It will, however, be welcomed
often as a means of restoring the patient to working capacity, even when life is not
seriously menaced by the disease.
Once it has been decided to collapse the lung, A.P.T. is the method of choice in
most cases. The technique is well known, and as it is described fully in textbooks
I shall only refer to a few points now.
The introduction of air into the pleural envelope is a simple matter, and almost
free from danger, when strict asepsis is observed. The golden rule is to refrain
from introducing any air until the manometer shows characteristic fluctuations.
If this rule were observed universally, deaths from air embolism would be almost
unknown. About four thousand refills have been done at the Forster Green
Hospital without a case of air embolism, and a colleague in England informs me
that more than twenty thousand refills have been done in his sanatorium without
encountering air embolism.
Recently Bruns has recorded fifteen cases of air embolism with seven deaths
during a series of 12,700 refills at a United States general hospital. The point of
the pneumothorax needle cannot be in a vein or artery when the characteristic
fluctuations are shown on the manometer. It is, however, possible that a few c.c.
of air may be drawn into a vein from the needle and tubing system, and this will
be indicated by a negative pressure, without fluctuations.
When A.P.T. is induced for the first time, a blunt cannua is used, and a pointed
needle is used at a later stage, when there is a cushion of air between the parietal
pleura and the lung. The blunt cannula or pointed needle should be introduced
slowly and cautiously, and the hand can be trained to feel the resistance of the
parietal pleura. It is on record that air has been introduced by accident into the
pericardium, the peritoneal cavity, and the stomach. Before undertaking A.P.T. it
is desirable to verify, by physical examination and radiography of the patient, the
position and relations of the lungs, heart, diaphragm, and stomach. The utmost
care should be taken not to wound the lung.
Other complications of A.P.T. are not so easily avoided. Rupture of the lung
caused eighteen deaths in Rist's series of 1,011 cases, and is usually associated
with a superficial cavity, bound by an adhesion to the parietal pleura. The danger
is best avoided by careful and frequent X-ray examinations and the cessation of
refills when there appears to be a risk of rupture. It may be possible to divide the
pleural adhesion by diathermy, and so enable the cavity to collapse.
Another complication is fluid, which occurs at some time in half the cases treated.
The fluid may tend to become purulent, and large numbers of tubercle bacilli may
be present. Secondary infections of the fluid are rare, except as a complication of
a ruptured lung. The appearance of fluid does not usually exert an unfavourable
influence on the course of the disease, although a temporary setback is the rule.
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and especially on the collapse of cavities. Pleural adhesions may prevent efficient
collapse, and there are a number of ways of dealing with them
(1) Expectant treatment.
(2) Increased intra-pleural pressure.
(3) Sanocrysin.
(4) Oleothorax.
(5) Phrenic evulsion.
(6) Division of adhesion by (liathermy or the galvano cautery.
Vhen adhesions prevent an efficient collapse of the lung, and it is not possible
to deal with them safely by one or more of these methods, A.P.T. should be stopped
and phrenic evulsion performed.
The expectant treatment of adhesions by pursuing a policy of masterly inactivity
is by no means the worst method for some cases. Small refills are given at short
intervals without raising the intra-pleural pressure. If the A.P.T. is doing some
good to the patient, and there is no uncollapsed cavity, the adhesions may stretch
gradually and a good collapse result.
Increased intra-pleural pressure is dangerous where a superficial cavity is held
out by adhesions, and is also contra-in(dicated when the mediastinum is mobile.
Generally speaking, this method is of little value, but may be employecd with
advantage in a small percentage of cases.
Injections of sanocrysin may increase the amount of collapse. The sanocrysin
may act by causing a pleural reaction or by promoting contraction in the diseased
lung. This method also is dangerous when a superficial cavity is uncollapsed, and
in one of my cases rupture of the cavity followed closely an injection of sanocrysin.
Oleothorax, or the injection of several very small doses of medicated olive oil,
is cliefly used to prevent mediastinal flop and to correct mediastinal hernia. The
oil provokes an inflammnatory reaction in the pleura at the base of the lung, and
this is followed by adhesions.
Phrenic evulsion and division of the adhesion by diathermy or the galvano
cautery are the only safe methods when there is a superficial cavity. Phrenic
evulsion may give a brilliant result when the cavity is situated in the lower third
of the lung, and especially if it is close to the mediastinum.
INDICATIONS FOR PHRENIc EVULSION.
(a)-With A.P.T.-
(1) Adhesions between the lung and the diaphragm.
(2) Inefficient collapse of the lower part of the lung.
(3) Recurring pleural effusion.
(4) Obliterative pneumothorax.
(5) To lengthen interval between refills.
(6) Termination of A.P.T., when it is not desirable to place a strain on
the expanding lung.
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(1) When A.P.T. is prevented by adhesions.
(2) When the patient cannot have refills.
(3) When A.P.T. is refused by the patient.
(c) As a preliminary to thoracoplasty.
(d) As a palliative measure, to relieve cough or pleural pain.
A successful phrenic evulsion lessens the volume of the affected lung by one-
third to one-sixth. The resulting paralysis of the diaphragm also rests the lung.
At first it was thought that the paralysis of the diaphragm would be of benefit only
in cases of basal disease, but experience has proved that the upper and middle
lobes are affected considerably.
Thoracoplasty is indicated in t group of cases where A.P.T. and phrenic evulsion
have failed to arrest the disease, especially when there is a large cavity or
repeated haemoptysis.
Many lives have been saved by this operation, which should be advised only to
patients who are "good risks," and likely to benefit permanently. It is a useful
rule not to advise thoracoplasty until there is evidence of fibrosis in the diseased
lung, as shown by contraction of the apex and displacement of the mediastinum.
Active disease in the other lung, serious complications, and myocardial weakness
are contra-indications.
Oleothorax, or the injection of sterile olive oil into the pleural cavity, has been
tried in conjunction with A.P.T. The injection of large quantities of oil is not free
from risk, as it may cause haemoptysis or a severe febrile reaction.
The injection of several very small doses of oil (one to ten c.c.) is useful in a
group of cases, as already mentioned.
Many workers have published results of A.P.T. and thoracoplasty which are
very encouraging in view of the unfavourable nature of the cases treated. It is
reasonable to hope that better results will be obtained in the future by combining
phrenic evulsion with the older methods.
I conclude with the words of the late Dr. Clive Riviere, whose services to
medicine and, in particular, to the advancement of collapse therapy will long be
remembered:
"Let us preach widely, therefore, the reproach that lies in failure, and the need
for early decision if pneumothorax is in question.
"So may its success grow greater in the future, and the blessings it can confer
be more widely spread among suffering humanity."
RESULTS OF A.P.T. AFTER 2-12 YEARS.
(Matson, Matson, and Bisaillon.)
Well Ambulant Dead
Good Collapse (235 cases) - - - 48.5% 18.7% 22.0%
Partial Collapse (245 cases) - - 11.4% 11.8% 58.0%
No Collapse (120 cases) - - - 5.8% 9.2% 66.6%
241RESULTS OF THORACOPLASTY AFTER 1-9 YEARS.
(Bull.)
Fit for Work Tuberculous Dead
35 15 32
IMMEDIATE RESULTS OF PHRENIC EVULSION.
378 cases with cavity (O'Brien).
Cavity Closed Cavity Smaller Cavity Unchanged or Larger
50.5% 31.2% 19%
RESULTS OF THORACOPLASTY AFTER 0-3 YEARS.
(Royal Victoria Hospital-Mr. Purce.)
Well Alive (under Treatment) Dead
3 2
RESULTS OF A.P.T. AFTER 1-7 YEARS.
(Forster Green Hospital, 121 cases, 1925-1930.)
Well Alive Dead
Good Collapse (48 cases) - - - 26 4 18
Partial Collapse (56 cases) - - - 7 10 38
No Collapse (17 cases) - - - - 3 4 10
Thoracic Tuberculosis in Children
By C. 0. S. BLYTH BROOKE, M.R.C.S., D.P.H.
Chief Tuberculosis Medical Oflicer, Co. Antrim
IN the whole field of medicine there are but few diseases whose presence may be less
easy to establish and whose significance less easy to evaluate than thoracic
infections by the tubercle bacillus in children. And, further, there exists a wide
variation between the interpretation given to the several physical signs and
symptoms by the different workers, as well as contradictory opinions as to the
ultimate fate of the lesions of even recognised types.
Before considering in detail the salient features which assist in diagnosis, certain
broad principles will be elaborated which have a direct bearing on the problems
to be considered.
Chronic pulmonary tuberculosis with extensive infiltration of lung tissue, and
with a positive sputum, resembling the common type of disease seen in adults, is
a rare condition, and below the age of ten even a curiosity. When it does occur it
is a serious disease with a grave prognosis. Those facts have been clearly brought
out by a recent investigation of the cases dealt with by the London County
Council (1). On an average, rather less than sixty new cases of children (below 16)
with positive sputum are notified to the London County Council each year. A
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